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FROM William Dykstra, Ph.D. fefdle Mg fo e 1777?7?7

: Review Section I
' Toxicology Branch 1 - Insecticide, Rodentlcxde Support
Health Effects Division (H7509C)

i
TO: Lois Rossi, PM 74

Reregistration Branch

| Special Review and Rere;istration Division (H7508C)

and

Robert Taylor, PM 25 ‘ 3
Fungicide-Herbicide Branch :
Registration Division (H7505C) i

i

THRU:\#A Roger Gardner, Section Head LﬁbnuﬁfThﬁﬁﬂ&ky qhy/Q(

Review Section I f
Toxicology Branch I - Insecticide, Rodenticide Support
Healtihh Effects Division (H7509C)
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Requested Action

Review new 2-year chronic toxicity/carcinoygenicity study
in rats with glyphosate.
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Conclusion and Reccmmendation

»

| t

{ 1. Due to thejhigh incidences of pancreatic islet cell

¢ tumors in each of the treated male groups (2000,

i 800C, and 20,000 ppm)in comparison to comcurrent

! controls, Toxicology Branch I has recommended that
the carcinogenic potential of glyphosate be
addressed by the Peer Review Committee. The
approximate date on which this issue will be
considered is mid-June 1991.

{ ! : .
*_ 2. The study [s acceptable as cgre-guideline data. A
Data Evalgation Report of the study is attached.

‘ 4 The NOEL is the mid-dose of 3000t ppm and the LEL is the
' High-dose of 20,000 ppm. At the LEL,’ the effects were . !
decreased body weight and body weight gain in females,
ataracts [in males,|decreased urinary;pH in males, increasad
elative liver weight (to body) at 12 months, and increased
gbsolute and relative liver weight (to brain) at 24 months in
males. i
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Rejiewed By:t William' Dykstra,!

Section I, Toxicology!Branch I'=- IRS (H7509C) i qp h7“: 50?/9!

Secovdary Reviewer: Roger Gardner, Section Head
Sedtion I, Tox1cology:8ranch Ii~ IRS (H7509C)
{ i
{ i 4 -
DATA EVALUATION REPORT

StuL Type: | 83-5 - Combined Chronic TOX Chem No.: 66la
{ Toxicity/Carcinogénicity - ! ’
Rats
R i . ) 1
Acéession Not: N/A i MRID No.: 416438-01

a é ~ , (vOlhmes 1-6)
13
Teat Materlai Glyph@sate, technlcal- 96.5% purity; Lot XLH-264

Sznonzm: Ro?ndup o !

+

Study No.: _5;45L—10495
i
Spopsor: MOngntO Co@pany e | i | ;

i Louis,
{ | l -

ting Fac vy Mosanto Enllronmental Health* Laharatory
ii 1 st} Louis, MO , . ;

Tes

Titﬁe of Regbrt. Chrinlc Studﬁ of Glyphosate Ad$1nlstered in
t Feed to Alblﬁo Rats. :

i
Authors: L.D. Stout and F.A. Ruecker : !
‘ N .
Repirt Issued: Septenber 26, B990 i -
|

Conélusions: | Glyphosade was fe& to randomized groups of 60/sex/dose
Sprague Dawléy rats at doses oft 0, 2000, 8000 and 20,000 ppm.

: The NOEL for systemic effects is 8000 ppm (the mld-dose).
At 20,000 ppm (LEL, HDT), the effects were decreased body weight
and body weight gain in females, cataracts in males, decreased
urldary pH in males, ihncreased relative liver weight (to body) at
12 months, and increasked absolute and relative liver welght {to
brain) at 24 lmonths in| males.

Due to the high incidence of pancreatlc 1slet cell adenomas
in jach of thHe treated! male groups in comparisen to concurrent
contirols, Toxlicology Branch I (TB-I) has recommended that the
carcinogenic potential of glyphosate be addLessed by the Peer
Revﬁew Commi t'tee.

Cladsificat‘iogn: Core-‘buideline‘ BEST AVAILABLE COPY

Special Review Criteria (40 CFR 154.7): N/Aa
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A. Materiﬁls' { f

1. Test Compound - Glyph sate technical; Descr’ptlon‘ White

powder; Batch No.: XLH-264; Purity: 96.5 percent:
Contaminants: L st in CBI appendix.

4 { 1 . .

2. Test Animals - Species: Albino rat; Strain: Sprague-
Dawley; Age:; 8 weeks, Weight: Males 284 g, Females 221
g;iSource: Charles” Rgver Breeding Laboratory, Portage,
MI

B. Study éesign: A A ;
!

|
1. Animal Assigpment - imals were ass1gned randomly to the
folilowing test groupsg | \

i H

|

Dose in Main Study Interim Sac. Total Number
Test Diet. 24 Mopths . 12 Months of Animals
Group (ppm) ° Male Female Male Female Male Female
control o | so Iso o 19 60 60
Low (LDT) 2000 | 50 50 10 10 60 60
Mid (MDT) 8000 = 50 50 10 10 60 60
High (HDT) {20,000 é 50 -tSO 10 ulq 60 60

] i ; i

i
!

[P

2.

R ¥
. . ] ‘
Dle& Preparaklon -~ Diet was prepared wéekly and ‘stored at
room temperature. Samples of treated food were analyzed
for; stability and concentratlon routlnely. .

Results - With respect to stability, diets sampled at the
Tow, and hlgh}concentratlons after 7 and 14 days of open
container storage at room temperature averaged 94 percent
of day 0. Diet ana1y§es for concentratlon showed all
repprted values, except one, to be w1th1n 20 percent of
nominal levels. Homogeneity analyses of the 2000 and
20,000 ppm diets showed the coefficient of variation to
be less than 5%. The following results, summarized in the
report, are of dietary concentrations during the study.

‘ : _f Te%t_Groups

| i T-1 i T-2 T-3
Taré;et Exposx‘zre (ppm) ' 2000 ' 8000 ' 20,000
Study Mean Concen. (ppm) 1900 , 1600 19,000
Standard Deviaticn (ppm) 140 [ 440 1030
Study Average (% Target) ., 95 g 95 95

Animals received food (Purina Rodent Chow #5002) and

water ad libitum.

Statistics - The following statistical procedures were

used to detect statistically significant differences
between treated animals and théir respe&tlve conErols.

-

1
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c. Methéds and'Résultsﬁ” ‘

nN08320

ja. Dunnett's Multiple Comparison Test (two-tailed) -

t In-l%fe body weights, cumulative body weight changes,

food 'consumption, absolute leukocyte counts,
reticulocyte gqounts, uvrine pH, urine specific
gravity, and clinical chemistry data obtained at
months 6, 12, and 18 using the KDA clinical analyzer.

'b. Fisher's Exact Test (one-tailed) - Incidence of
selected .ocular lesions.

¢. Fisher's Exact Test (one-tailed) with Bonferroni
Inequality Procedure (to adjust for false positives
resulting from multiple comparisons) - The incidences
of nonneoplastic microscopic lesions were tested at
che p < 0.01 level. The incidences of neoplastic
micrqscopic iesions were tested jat p < 0.05 and
< 0.%1 levels.; {

d. Mortality Data; - Analyzed by SAS| (Statistical

Analysis System, SAS Institute, Cary, North Carolina)
lifetiable procedure which includes detemmination of
the Generalized Wilcoxin and Generalized Savage
statigtics. i i i i

e . Peto'gnalysis 1T Inspection of the histopathologic

data was used to select lesions for statistical
analysis by the prevalence methods of Peto, et al.-
1980. | - | |

& | L
NDuality a%surance was performed and signed by Arthur
Uelner on' September 12, 1990.

| |

Observations - Animals were inspected twice daily for
signs of toxicity and mortality and clinical examinations
were performed once weekly. :

Results i ! |
| ! ‘ .

There werg no compgund-related toxic jor clinical signs

during the study. |The incidences and types of

observations were noted with similar occurrence and

frequency)between control and treated rats of both sexes.

Mortality (Survi-al) - There was no compound-related

éffect on survival. As presented in the report, survival

was comparable between control and treated rats of both

sexes.
| ! ‘

| | |

* i

' :

1

|
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o e oot it S

Period 6 Months 12 Months 18 Montchs Term

1 i .
( 3 i Percent Survival,
¢ { :
MN f - 98 90 73 ©29
M1 | 98 ; 90 i 16 38
M2 { 100 i 98 ; 84 ;34
M3 { 100 i , 96 . 84 34
,"% 3 . :
FN { 100 94 76 44
Fl 100 100 ' 80 C 44
F2 = { 100 ‘ 98 .70 34
F3 : 96 ! 90 | 76 36
f

2. Ludy Weight ~ They were weigned once weekly for 13 weeks,
then monthly fﬁr remainder of study.

i . :
Results - There| were no statistically significant
decreases in body weight or body .weight gain in males
during the study. 1In high-dose females, body weight _
decreases were statistically significant starting on day
51 throughout month 20. The mean body weight of high-
dose females was decreased by 3 percent at day 51, 14
. percent at month 20, and 3 percent of control at month
i 24. ~§Z month:qo, body weight gain was decreased by 23
{
!
i
]

- i, i, o —

percenit in high-dose females in comparisog to controls.
Thereflore, the WOEL for decreased body weight and body

weight gain is the mid-dose of 8000 ppm. Body weights of

the groups of f@male rats are shown below.

| ;
. Females: Mean Body Weight {(Grams)

Study; : :
Week 1 7 13 81 104
2_053 ( ng) ; t
. 0 i 220.9 296.8 326.0 543.2 488.2.
2000 220.7 220.9 " 327.9 523.4 535.6
8000 220.8 299.4, 329.1 540.0 542.6
20,00 ‘ 220.8 287.7% 314.0* 470.6%* 471.4
% B.wg Gain | 0 -11.9%  -11.4% -22.7% -6.4%
(High+Dose { T | i i
Animals)

*p < 0.5, **p < 0.01

3. Food Consumption and Compound Intake - Consumption was
determined and mean dalily diet consumption was
calculated. Efficiency and compound intake were
calculated from the consumption and body weight gain
data.

!

006
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hnimals

Results | - o 008390
{ | T -
Fopd Consumption - There were no statistically

significant decreases in food consumption in either
treated sexi in comparison to controls during the study.
{ { i ;
Study averages for consumption of test material (mg
glyphosate/kilogram body weight/day), based on the target
concentrations, were approximately 89, 362, and 940 in
ma}es and 113, 457, and 1183 in females for the low-,
mid-, and high-dose groups, respectively.
Othhalmaloéical exa&inationsfwere performed at pretest
and twice prior to terminal sacrifice on all animals by
Dr. Cecil Moore and Dr. Lionel Rubin..
o |
Results - Both Dr. Moore and Dr. Rubin found

statistically significant increases in cataracts and lers

abnormalities in high-dose male rats in camparison to
controls at terminal sacrifice. The results are shown
below as presented in the report.

| | |
MOORE ! i RUBIN

MN
M1
M2
M3

FN
F1
F2
F3

i
15

22
18
20

23
24
| 17
19

: Ty
Animals % Animals Animals % Animals
With Lens| With Lens Animals  With Lens With Lens
Group Examined Abhormalities] Abnormalities® Examined Abnotmalitiesb Abnormalities®
o \ 0 14 1 7
1 g 5 22 | 2 9
3 17| {17 | 3 18
S* 25| {19 | 8% 42
{ ' !
0 Oy 23 1 4
0 0 : 24 1 4
1 6 17 1 | 6
2 11 19 .3 » 16
| ! !

1

4gnilateral and bilateral cataracts (alltypes) or Y-suture opacities

bynilateral and bilateral complete, diffuse posterior subcapsular, anterior ralar or
ﬂ cataracts| {

*p < 0,05 and > 0.01 (Fisher's Exact Test without Bonferoni Inequality, one-tailed}

sutura
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Eistorical control data for lens disorders and cataracts

diagnosed by Dr. Moore from Monsanto's EHL historical data
base or control groups of studies are shown below.

i '
EHL Historical Contral Incideqces of Pertinent Lens
Abnormalities (‘Includes Unilateral and Bilateral Cataraczts

(211 types, including Sutural) as Determined by Dr. Moore in

é CD Rats)
Males Females
Exam No. No. % No. No. %
Study Date Observed Affected Affected Observed Affected Affected
1, 07/83 37 0 0 38 0 0
2 02/85 22 3 14 - 17 2 12
3 09/85 30 10 33 24 6 25
4 11/85 17 2 12 25 3 12
5 ' 04786 11 1 9 16 1 6
6 09/88, 12 2, 17 29, 1 3

i

) Tée mean prevalence for males is 14.2 percent with a
range of 0 (to 33 percent. Dr. Rubin's evaluation showed
the high-dose males to be beyond the range of EHL
historical controls.

Bgth Dr. Mgore and,‘r. Rubingconclude% that the
ogcurrence {of cataracts in the high-dose group may be
compound-rellated. ’ )
, ' : [ f
H%stopathological e%aluationiby an EHL pathologist of
tgerminally |sacrificed male rats showed the following
cgtaract incidences: control, 2/14; low-dose, 3/19;
mid-dose, 3/17; and high-dose, 5/17. There were no
S atistical}y significant differences.

Ffor all animals on study, the EHL incidence of cataracts
was control, 4/60; Iow-dose,lﬁ/cc: 1id-dose, 5/60; and
-high-dose, 8/60. Again, there were no statistically
significant| differences. | | .

i i i
EPL pathologist Dr. Larry Acgerman also examined all
sliides of eyes of all male rats on study. Dr. Ackerman's
refults are summarized below.

' | i }
|

|
1
i
{
|
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’ ACKERMAHN (EPL)

Animals % Animals
i Animals With Lens %ith Lens
Group  Examined Abnormalities® abnormalities?®
i ( i
MN | 60 3 f 5
Ml | 60 4 , 7
M2 i 60 4 , 7
M3 , 60 8 * 13
5 i I | i
‘ FN 60 | 0 , 0
Fl 60 , 0 , 0
F2 60 2 ; 3
F3 60 | 2 3
| | {
‘aUnilateralt

008390

and bilateral basophilic degeneration of major
Gataracts.( i ; :

{ . 0 .
There are n¢ significant ditferences in Dr. Ackerman's

findings, g i

i

' ! { . Lo b
In summagy, based; on tne ophtnalric examinations, the

NCEL for,

{
Blooa wajs collebtgc Defore(treatne

) ;
| %
!

24 zmonths for nengtology and clinical analy51s from

10/sex/ yroup anlpals.

examined; i i

{
{ |
| | ]
| {

*Reconmended by Subaivision F (October 1982) guidelines for
chronicistudies.| .

!

Results - There were no compouna-relatea

hematological fincings or changes that were

cataracts and degenerative lens changes is the
nia~cose level of,aouu jojsini®

nt and at 6, 2, 18, and

Thﬁ CHECKED, (X) parameters were

(MCHC)

a. Hematology z
6 |
X { X | !
X Hem@tocrlt (HCT)* i Total plasma protein (TP)
X glebin (HGB)* X Leukocyte differential count
X Leu ocyte coy nt (NBC)i X Mean corpuscular HGB (HC!)
| X Erythrocyte count (RBC) * X Mean corpuscular HGB conc.
‘ X Platelet count* | X #ean corpuscular volume (MCV)
X Rethulocyte | |
{ T ] i f
|

considered toxicologically significant. Most of the

statistically significant changes observed were

usually small in magnitude, and were not consistent

or dqse—related.

! ~-1- ‘
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b. Clinical Chemistry 1023990

x! ! X

TElectrolytes: Othert:

X Calcium* X Albumin*

X+t Cnloride?® X Blooa creatinine*

. Magnesiuym* .X Blood, urea nitrogen*
xg Phosphorus* X <{holesterol* :
X'’ Potassiun* X Globulins
Xt b'odlum*g X Glucose*

%nzymes: X Total bilirubin*
xg Alkaline phosphatase X Direct bilirubin
Cholinesterase X Total protein

Creatinine pnosphokinase*

§ Triylycerides
‘ Lactic ﬁcid dehydrogenase

{

{

i

i

. Y - i
Serum alanine am;notransfgrase (also SGPT)*

Serum aﬁpartate aminotransferase (glso SGOT)*

; i i

gL i
*Récommende& by Subdivision F (Octooer‘1982)
guidelines for chronic studies.

Reéults - There were no compound-related clinical
chenistry findinys or changes that were considered
toxicologically significant. Most of the statis-
tically significant chanyes were small and were not
cogsistent or dose-related. At 24 months, there was
a statistically significant i1ncrease in alkaline
phqsphatase in high—-dose females (:87% of control
va%ues) in comparison to controls. This is aue ©o
animal number F3053 which had a value of 490 IU/L. |
Wnen this animal is not counted, the high-dose group

is no longer statistically significant. Evaluation

of the histopathological results of F3053 shnowea the
fol}owing tumors: pheochromocytoma, adenocarcinoma
(metastatic to the lung) of mammary gland, as well as

a mammary gland adenoma, adenofibroma, and fiproma.
Other nonneobldstlc lesions were alsou present ia the
liver, heart, and kidneys.

i i

is - UriLe was cuilected from fasted animals at

6, 12, 18, ana 24 nmontas oun 10 sex?group of fasted
animalsi The CHECKED (X) parameters were examined.

X X

X Appear-nce* X Glucose*
Volume 1 X Ketones* ,
Specific gra?ity* X Bilirubin*

{

‘ 1

*Recommendea by Subdivision F (October 1982) guidelines
for chronic studies.

! | ! | i g
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X pH X Blood*
! . . . ! ,
| X Sediment {(miroscopic)* Nitrate, 908390
X Protein* X Urobilinogen

{
|
!

! i

| .
*Recommended ky Subdivision F (October 1982) guidelines
for chronic gstudies. ,

Results ~ A s&atistically significant increase in urine

spec1f1c gravity (1.043 in controis vs..1.061* (p < 0.05)

in high-dose) and decrease in urine pH (6.9 in controls

vs. 6.0 at high-dose) was observed in nigh-dose males at

[ 6 months. Additionally, high-dose males showed
statistically significantly decreased urinary pH at the
18- and 24-month sampling periods. The authcrs stated
that this may have been related to the renal excretion of
glyphosate which is a weak acid. However, since female
rats did not display this finding, this explanatlon is

{ not totally valid.

‘ ! : 3
,g '18 montns pH

‘ Control
High-Dose

‘24 Months

( '1Control | ;
t High~Dose

Ul O

: |
| **p < 0.05 !
**p < 0.01

i

| The NOEL for urinalysis is 8000 ppm.

!

7. Sacrifice and Pathology - All animals that died and that

! were 'sacrificed on schedule were supject to gross
, pathological examination and the CHECKED (X) tissues were

collected for histological examination. The (XX) organs
in addition were weighed.

i 3 |

X
- Dlgestlve System : T Cardiovasc./Hemat.
Tomgue X Aorta¥*
X Salivary glands* X Heart*
X Esophagus* X Bone marrow?*
X Stomach* X Lymph nodes*

*Recommended by Subdivision F (October
chromic studies.

-G

i i
X
Neurologic
XX Brain*
X Periph. nerve*
X Spinal cord (3
levels)*

1982} guidelines for !
. 0i1
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X Duodenum*: X Spleen* X Pituitary*
X Jejunum*® X Thymus* X Eyes {optic n.)*
X Ileum* Urogenital Glandular
X Cecum® XX Kidneys* %X Adrenals*
X Colon* X Urinary *¥lzdder* Lacrimal gland
X Rectum* XX Testes* X tammary gland*
XX Liver* XX Epididymides X Paratavroids*
' Gallbladder* XX P-ostate X Thyrecids*
X Pancreas”* X Seminal vwesicle ther
Respiratory X Ovaries X Bone*
X Trachea* X Uterus* X Skeletal
muscle*
X Lung* X Skin
X ©Nasal turbinates X All gross
: lesions all
masses

>

Harderian glard

*Recommended by Subdivision F (Octuber 1282) guidelines for
chronic studies.

Results

a. Organ Weight -

12 Montas — Relative to body weight, liver weight was )
statistically significantly increased in high-doss

males.
P=lative Percent

Dose Weight Liver (%) Controls
Control 2.4082
Low 2.5166 104
Mid 2.5269 105
High 2.7122% 113
*p < 0.05

Terminal Sacrifice - High dose males had

stat --ically significantly increased absolute liver
wei- and liver weight relative to brain weight in

com” son to controls. :

BEST AVAILABLE COPY
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|

| |
Absolute Liiver Weight (g)

£390

Percent Liver Wengx
Relative to Brain Weight

Dose $ Control Hose ' % Control

Control 16.5051 Control 737 . 2950 :
Low 17.9773 109 Low 783 .4629 111
Mid 17.8834 {107 ; Mid 753.2652 106
High 18.6(139* 1113 ‘ Bigh 8@5.09@6* 114

{ { ;

t { ; ,

i { ' i
*n < 0.05 { @ ! .

]

J
The{ NOEL foq organ weights xs§80&9 ppm.
{ | i

{
b. Gross Pathology - There were no compcmnd—related
! grogs necropsy findings at the imterim sacrifice,
: terminal sacrifice, or in amimals dyimg on study.
! !
| C. MicLoscopic(Pathologz - (Age-@djusted,(statistical
| anallyses by |statisticians of SACB are attached.)
i {
1) UNonneoplastic - Mid-level females had a
istatistically significamt, increased incidence of
' inflamrdtion of the gastr&c squamous mucosa. The
,4 { findingg for both sexes, fs presemted in the
| report, lis shown' below. |
{ | -
< { | Number of Lesions/Wumber Examlnea
! ' Im01dence {%) '
£ i {Dose ,
Organ/Lesion {ppm): O ) ZOOO "~ B0CO 20000
: : | ;
Stomach i
Inflammation .
Squam. Mucosa M i 2/58 ./ -8 5/59 7/59
i (3) (5) (8) (12)
{
F 0/59 3/60 9/60* 6/59
i j (0) (5) (15} (10)

i .
p < 0.01; Fisher Exact Test with Bonferroni Imequality.

L . . ‘
1There waL no increase in severity of the grade of
{the lesion with dose in either se=z.

i
Historical control data from EHL zre provided
ibelow. '

-11~

| '

|
i
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0
Stomach 1Inflammatiaon, Female 1 02/85 23 60 2 3.3
Squamous niucosa 2 10/85 24 70 3 4.3
1 ‘ ‘ i 3 06/88 .24 60 0 0.0
, ' 4 09/88 24 59 1 1.7
) 5 01/89 24 60 8 13.3
i 6 03/89 24 58 5 8.6
Since the lesion is not dose-related, was not
i { increased in severity with dose, is within the
! range of historical controls, at the high-dose,
and occurred 'in only two (one mid-dose female
(F2014) and one high-dose male (M3002))
terminally sacrificed animals {Note: this means
that the lesion occurred a total of 33 incidences
in rats which did not reach terminal sacrifice),
the lesion is not considered compound-related.
! 2) Neoplastic
: : 1. Pancreas — Low-dose males had a statistically
1 { significamnt incidence of pancreatic islet cell
i | adenomas. The incidences of both sexes are
shown below.
: { ! ’ !
! ! | - ~Incidence (%) .
' v Dose o
Organ/Lesion Jex {ppm)t -0 | 2000 ‘8000 20,000 i‘
t ! ‘ ' ! :
PANCREAS (Is’let Cell)( f ‘
Hyperplasia Ml { 2/58 - 0/57 4/60 2/59 :
S ; { (3) (0) {7) (3) :
| (R S
‘ Fa | 4/60 1/60 1/60 0/59
| | t A7) (2) (2) (0)
! | |
Adenoma | u? 1/58 8/57* 5/60 7/59
| I (2) (14) £{8) (12)
; i I NS
! |
ra 5/60 1/60 4/60 0/59
{ -1 (8) (2) €7; (0)
i I NS { f
‘ { i ! i
Carcinoma | ¥ |1/58 0/57 g/60 0/59
_ ‘ | (2) (o) qﬂ) (0)
NS '
{ i |
| | | | |
| f '
%A11 deaths considered
*p £ 0.05; Fisher Exact Test with Bonferroni Inequality
NS = Not significant; Peto Test (p < 0.05)
NA = Peto Test not performed -
014

=12-
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008390

|

|
i Doge :
Organ/Lesion i Sex (ppm): 0 2000 8000 20,000 :
: ( ) ) .
‘ Fa 0/60 0/60 0/60 0/59
‘ ‘ ; (0) (0) (0) {(0)
1 o NA
f
Adenoma, Carcinoma
Combined M 2/58 8/57 5/60 7/59
| (3) (14) (8) (12) |
i NS i
[ F® | s5/60) 1/60  4/60  0/59 ' -
! ) i (8) {2) (7) (0) i
\ NS :
i

38,11 deaths considered

*p < 0.05; Fisher [Exact Test with Bonferroni Inequality
NS = Mot ﬁignificént; Peto| Test (p < 0.05)
NA = Peto Test not performed
!
. | Historigal control data from Monsanto's EHL
v z { are shown below. : _
. | ! . :
: EEHL 8712L - Historical Control Information for {
| Histopathological Findings (All Deaths) i
| | : S j B B
Q Terminal Months ° ! ?
: ‘ o Necropsy of No. No. B A
Organ Lesion Sizx Study Date | Study Observed Affected Affected '
{ i i f
Pancreas Islet Cell Igﬂale 1 | 07/83 ¢ 24 ‘ 68 {2 2.9
Adenoma 2 | 02/85 | 23 | 59 i 5 8.5
3 (. 10/85 | 24 | 89 .4 5.8
4 | 06/85 | 24 | 57 P 1.8
{ S | 09/88 | 24 i 60 5 8.3
i 6 | 01/89 | 24 | 60 , 3 5.0
7 { 03/89 | 24 | 59 3 5.1
It can be seen from the study results that the

| inciden¢es of the pancreatic islet cell
adenomas at the low- and high-dose group
exceed the historical control range of 1.8 to
8.5 parcent. However, there is no dose-

| i response relationship in the occurrence of

these tumors in males, no progression to

{ carcinama, and the incidence of hyperplasia is
not dose-related.

0i5
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In a 1981 Lifetime (26 Months) Feeding Study

in Rats with Glyphosate (Bio/dynamics Project

No. 17—2062),‘the incidences, of, islet cell
pancreatic tumors were as follows:

Dose (mg/kg/day) Sex 0 3 10 - 30
| | !
Hyperplasia M 3/58 2/49 1/50 0/50
(6) (4) (2) (0) f
| !
F 2/50 1/50 0/50 0/50 i
i { (4) (2) -(0) (0) -
| ¢ { ! |
Adencma Mo 0450 5/49 12/50 2/50
' { {0) 10) i (4) (4)
{ | :
1 F 2/50 1/50 1/50 0/50
(4) (2) (2) (0)
1 | 3 :
Carcinoma ' M 0/50 0/50 10/50 1/50
(g) (o) (0) (2)
.0 f
F 0/50 1/50 1/50 1/50
(@) (2) (2) (2)
2adencma/Carcinoga 3 ‘ i
Combined Mo 0/50 5/50 {2/50 . 2/50
i s (qQ) (10) 1(4) (6)
i { t : i ‘
! F = 2450 - 2/50 12/50 1/50.
’, (4) (4) ) (2)
These findingtwere not%consideréd compound-
| related effects in this study; the combined’
i incidence of pancreatic islet cell adenoma and

|

carcipoma in males was 0, 16, 4, and 6 in the
control, low-, mid-, and high-dose groups,
In females, the ¢ombined inci-
dence was 4, 4, 4, and 2 in control, low-,
mid-, and high-dose groups, respectively.
the 1981 and 1990 studies

respectively. '

combined.

Shownbbelow arr

Pancreatic Isliet Cell Tumors

% Incidence

|

‘ g ‘ Males

Dose {mg/kg/day) 0 3 10 30 90 360 940

Ro. Examined 118 49 50 50 . 57 60 59

Hyperplasia 5 2 1 0, 0 7 3
] (4) (4) {2) (0) {0) {(12) (5)

adencma 1 5 2 2 8 5 7
% (1) (10) {1 (4) (14) 18) (12)

i , {
t -14- 0ib

i
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i \ Males , .
0 3 10 30 90 360" 940

Dose‘(mg/kg/déy)

Carcinoma
%

1

£

S
Adenoma/Carcinoma

Combined
} %

|

i

i

2.

1 0 0 1 0 0 0
(1) (0) f (0) (2) (g) (0% T (0}

2 5 2 3 8 5 7
(2) (10) (4 (6) (14)  (8) (12)

Ther incidence of pancreatic islet cell tumors
for the two studies does not show a dose-
rellated increase in adenoma/carcinmoma combined
andi is within the range of open literature
control data for male Sprague-Dawley rats (0
to 17%). !

Open literature information (data attached)
provided by Monsanto‘fran other laboratories
sholis a prevalence up to 17. 0‘percent in
unt%eated Sﬁrague—Dawley rats.

Duef to the ngh incidence of islet cell
panktreatic ddenamas in each male treated
grolup, in -cdmparison’ to concurrent controls,
TB-I recomménds that the HED Peer Review
Committee review the oncogenic potential of .
glyphosate with respect io this tumor type.

Th E01d - C+cell adenomas were slnghtly

incteased in male and female mid- and high-

dosk groups las shown}below. !
|

H
i

Thyfoid C—Cill Lesions
i

Sex/Lesion

| i Monsanto's
EHL
Historical
Incidence (%) Control

0 ;ppm

]

!
Hyperplasia

|

Adenoma

Carcinoma

|
t 5/60

12/60
(3-3)

0/60
(0)

2000 ppm 8000 opm 20,000 ppm Range %
] ! ) ]

Males

1/58 ‘ 6/58 5/60

(1.7) (10.3) (8.3) 4.3 - 20

4/58 8/58 7/60

(6.9) (13.8) (11.7) 1.8 - 10.6

2/58 0/58 1/60

(3.4) (0) (1.7) 0- 5.2

ﬁ & ( L 017
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| Whyr01u CFCell Lesiouns
Monsanto's ;
f | * EHL !
Historical ;
1 - ! + Incidence (%) ) Control .
Sex/Lesion 0 ppm 2000 ppm 8000 ppn 20,000 ppn Range % %
i
| Females ’ !
. ; i
igperplasid  1076d  s/60l 9/60 ts/60 |
| i (16.7) (8.3) (15) (8.3) 4.3 - l6.9 l
Adenoma 2/60 2/60 6/60 6/60
[ i (3.3)‘ (3.3) (10) (10) 3.3 - 10
qucinoma l 0/60t 0/60 1/60 0/60
(0) (0) (1.7) (0) 0 - 2.9
- | | :
1 | ince there was no dose-response iq adenomas
‘ in either sex, no progression to carcinoma in
a dose-related manner, no significant dose-
1 relatea increase in severity of grade or
! f incidence, in hyperplasia, and in light of
1 i . 'istoricaﬂ contro}s adenoqas, the C-cell
; T adenomas in males and females are not
§ l onsiderep conpound relatea. : §
3 i A ; _
i 3 1 { { ) ‘. { ;
; i +  hiver ; ! “t
! P
&ales ~ There was| a sligh{ dose—reﬁated
j increase in hepatgcellulai‘adenomas in male
gut the incidence was within the range of
Wistorica? controis from pnsanto'q EHL.
| H%patocellplar Néo&lgsms i% Males
! Monsanto's
' EHL
Historical
Incidence (%)@ Control
Lesion 0 ppm 2000 ppnm 8000 ppm 20,000 ppm Range
Adenoma 2/60 2/60 3/60 7/60
Carcinoma 3/60 2/60 1/60 2/60 _
{5) {(3.3) (1.7) (3.3) 0~ 6.7

_16- | BEST AVAILABLE COPY
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Nonnepplastic:liver lesions are shown below.

i

Hepatocellular Lesions in Males

Monsanto's

EHL
Historical
Incidence (%) Control
Lesion 0 ppm 2000 ppm 8000 ppm 20000 ppm Range
| Hyperplasia 0/60! 0/60 1/60 1/60 Not
! | » (1.7) (1.7) Available?
Focus of 23/60 20/60 29/60 27/60 13.3 - 45.6
| cell | (38) (33) (48) (45)
Alteraﬂlon i
| centrilo- 4/60'! 5/60 3/60 4/60 Not
bular (6.7ﬁ {8.3) (5.0) (6.7) Available

Necrosis

!

Attachment

|

Zcould not be detérmined because hyperplasia and hypertrophy were
combined for some studies in historical control data base.

i

As can be seen from the hepatocellular tumor
data, the historical controls, and the non- -
neoplastlc liver lesions data, there is no :
progression from adenoma to carcinoma and | the
nonneoplastic lesions (hyperplasia, centri-
lobular necrosis, and focus of cell b
alteration) do not show a compound-related
effect. Therefore, the slightly increased
occurrence of hepatocellular adenomas in males
is not considered compound-related.

| t B

-17-
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g %3 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
3 d; WASHINGTON, D.C. 20460
1,4( Wo\
- 008399
o
{ ‘ OFFICE OF
PESTICIDES AND TCXC
t SUBSTANCES

sub Jecﬁ. Glyphosa(:e, Qua.Lita’tive Risk Assessment -
2-Year Sprague-Dawley Rat Dietary Study
i | {

i Caswell no.66A

From | Bernice Fisher, Bidstatistician B, % Ao 6./2 _
~ science Support & Special Review Section / 9 /
| science Analysis and Coordination Branch i
- Health Effects Division (H7509C) '
- , X i
kstra, Ph.D., Pharmacologist 1
ection I \ ! i
Toxicology Branch I — Insecticide/Rodenticide Support
Health Ettects Division (H7509C)

To. wWilliam

P ; o 4 i ,
Thrus Esther-Rlinde, PhidJ, Acting Section Head fMQ }Z?/?/
: Science Support & Special Review Section

science Analysis and Coordination Branch

Health Ettects Division (H7509C)

The ¢ualitative| risk asses nt of qupmsate was based
upon al2-year die study ot Sprague-Dawley rats.
The &ttached tables present in t:al:».l;gca;:'!l form, the results
of the '“statistica‘tl analysis {of data:trom the dietary study
ot Sprague-Dawley rats (MSL 10495, R.D.no. 1014, Project no.
0-2037) . f o ‘ ,

The sponsor of the study was Monsanto Agricultural Campany
The study was campleted and issued in September, 1990.
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Taﬂ!le 1. G]_yp' te - Sp%ague-Dawl%:y Rat Stuéy. Male Mértali_t;.x Ratest

s | and| Cox or Generalized K/W Test Results
' {Weeks
Dose (pom) '1-26  29-53 543 5478  79-105b Total
0 'Weo  4/s&C 10/54  8/a4  22/36 35/49(71)
© 2000 eo  ayse  10/85 7745 19738 . 31/50(62)
8000 lose0 160  10/39  7/49  25/42 33/50(66)
20%300 ‘p/so 24‘60 10/58  6/48, 25/42 33/50(66)

: ; ~ ]
+ Number of animals thatgjdied durirgg intervaf/Ntnnber of animals alive -
at the beginning of .the interval.

y . ' ‘ t {
H(tx;as, D.Q{., Breslow; N. and- ‘ ¢+ J.J. 5 Trend and Homogeneity
ysis of Proportions and Life Table Deta, version 2.0.

( 3} percent | |

3 thterim sacflce atﬂlw‘%aek 54. % » - -
P Flinal sacrifice at week 105. :
€ egxcludes an accidental édeath -

animal at week 33.

Note: Time intervals were selected |for display purposes; cnly.
of trend denoted at Control.
of pai‘r-wise conparison with control denoted

If * then p<.05 and if ** then p<.OL.

| |
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Table 2. Glypmsate - Sprague-Dawley Rat Study, Female Mortality
Rates* a:in Cox or Generall'_qﬁw Test Results™
! "_‘;e?_ki
Dose (ppm) 1-26 | 27-53 | 542 54-78 79-10>  Total
0 0/60 | 3/e0 | 10/57 1 9/47 16/38 28/50(56)
2000 | 0/502 0/60 { 10/60 © 10/50 18/40 28/50(56)
8000 ‘ 0/60 1/60 & 10/59 \14/49 18/35  33/50(66)
20000 } 2/60§ 3/58 | 10/55 ' 7/45 20/38 32/50(64)

+ Number! of animals! that died *durlng interval/Number of animals alive
at thetbegirming ?f the im:etrval
++ %, D-G., Br&low, N. dnd Gart, JuJd. - Trend and Homogeneity
Anal 1:.1s of Pxopottlons an? Life Tablk Data, versioa 2.0.
f

() percf-nt _( ‘

{
2 Interim sacrificej at week 54. |
b Final 4=acr1f10e at week 1051 ;

Note: Tn‘ne mtersraLL were selected for display purposes only.
Slgmfxmnce of trend denoted at Control.
ificance of pair-wise companson with control denoted
at Dose levell . |
{ IF then p¢-05 and 1f * then p<.0Ol.

| I
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Table 3, Glyphosate - Spra Dawley Male Rats, Hepatocellular Tumor
Ratest Cochran-Armitage Tr?nd Test aqd Fisher's
Exact Test Results P values)
i Dose (ppm)
Tunors ‘o 2000 8000 20000
Carcinomas 3/44 2/45 1/49 22/48
(%) (7) (4) (2) (4)
pP= 0.324 03°489(n) 0.‘269(1’1) 0.458(n)
Adencuas 2/a4  b/as 3/49 7/48
(2) (5) (4) (6) (15)
p= 0.016*  0.683(n) 0.551  0.101
Both ' 5/a4  4Yas 4/49 9/48 )
(%) ! (ll) . (9) . (8) {19) %
= 0.073  0.486(n) 0.431(n) 0.245 i
‘ { | ] i
, t K ‘ f ?
Hyperplasia 0/44 0/45 - 16/49 0/48 :
cnly (%) (0) (0) (2) (0)
= 0.462 1,000 0.527 1,000
| { {
+ Mmbeéiof tumor b%aanng ani s/Nunber{of animalq examined, ;

excl

ng those that died

were sacrificed before week 55.

(n) nega ive change from control

|

a First
E’lrst

20000 ppm.

edat eek 85, dose
edatwe‘tkm. dose 20000 ppm.
atweek89,dose8000ppm

Mf trend

ed at Control.

pair-wise comparison with

at Dose | }evel.
<.05 "amd if

then p<.Ol.
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Taple 4. G]Lyphosate - Sprague—Dawley Male Rats, Pancreatic Islet
r Rates* and Oochr*an—Armtage Trend Test and
Elsher Exact T( t Resulté {p values)

‘ Dose (Egm)
Tumors 0 . 2000 o 8000 ‘ 20000
Carcimomas 13/43 0/45 0/49 0/48
(3) @ b et (e (0)
= | 0-159  0.489(n) 0.467(n) 0.472(n)
Adencthas Y 143t 8/45 ' 5/49 | 70/48
(2) @ tas oo ! (15)
p= , 0-170 0.018% ., 0.135 0.042*
Both ! { 2743 ' g/a5 ' s5/49 7/48
(2) LG a8 (10 (15)
p= ©0.241 ' 0.052 0.275 0.108
1 - S | =
Hyperplasia 4; 2/43 { 0/45 v 3/49 2¢/48
caly (8) (5} (@ | (6 (4)
p= 0.323 0.236(n)  0.562 0.649(n)

i

4 ] v

+ Nusber of tumor bearing animals/Number of animals examined,
exclmilng those that d1 or. were s;acxfzced before week 55.

(n) h&tlﬁ denge form trol ;

aFlrsgtcarmJndad:servedatweeklos dose O ppm.
ed at week 81, dose20000ppm

CFn: ?hyperp “ ia cbserv atweek‘91, dose 20000 ppm.

| i ‘
ificance cf tr denoted at Control.

Notes

ifi of pair-wise comparison with
trol at e level;*
T * p<.05-1-§arxi if ™ then p<.0l.
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Table 5. Glyphosate - Sprague-Dawley Male Rats, Thyroid C-Cell
Tumor Rates™ and Cochran-Armitage Trend Test and
Fisher's Exact Test Results (p values)

Dose(ppr:)
Tumors 0 2000 8000 20000
Carcinomas 0/54 22/55 0/58 1/38
(%) (o) (4) (0) (2)
p= 0.452 0.252 1.000 0.518
adencma 2b/54 4/55 8/58 7/58
(%) (4) (7) (14) (12)
p= n.069 0.348 0.060 6.099
Both 2/54 6/55 8/58 8/58
(%) (4) (11) (14) (14)
p= 0.077 0.141 0.060 0.080
Hyperplasia 4/54 1/55 5C/58 4/58
only (%) (7) (2) (9) (7)
p= 0.312 0.176(n) 0©.546 0.60L

+* Number of tumor bearing animals/Number of animals examined,
excluding those that died before week 54.

{n) negative change from control

a first carcinoma observed at week 86, dose 2000 ppm.
b first adencma cbserved at week 54, dose O Ppim.
T first hyperplasia observed at week 54, dose 8000 ppm.

¥ote: Significance of trend dencted at Control.
Significance of pair-wise comparison with
oontrol*denoted at Dose level;‘*
If * then p<.05 and 1if then p<.0l.
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,Table 6. Glyphosate - Sprague-Dawiey Female Rats, Thyroid C-Cefl

Tumor Rates’ and Cochran-Armitage Trend Test and Fister's

Exact Test Results (p values)

Q 1 §
l { Do%se(ppm) ! ‘
Turors 0 2000 8000 20000
Carcinomas 0/57'  0/60 13/59 0/55
(%) (0) (0) (2) (0)
p= 0.445  1.000 = 0.509 1.000
Adenomas 2/57 2/60 €°/59 6/55
(%) (4) (3) (10) (11)
p= 0.031  0.671(n)  0.147  0.12¢
Both 2/57 ' 2/60 7/59 6/55
(%) (4) (3) (12) (11}
c j |
p= ' 0.033" 0.671(ni.) 0.090 0.124
{ ; ! %
Hyperplasia 10¢/57 5/60 7/59 4/55
only (%) | (18) | 8 | (12) £7)
p= 0.113 0.112(n)  0.274(n) 0.086(n)

i
+ Number of tumor bearing animals/Number of animals examined,
excluding: those that died before 54 weeks.

(n) negative change fram control
; 1 | i
2 First carcinoma observed at week 93, dose 8000 ppm.
D Pirst adencma observed at week 72,.dose 8000 pym.
€ First hyperplasia ocbserved at week 54, dose O ppm. |
! |
Note: Significance of trend denoted at Control. :
Significance of pair-wise comparison with
control denoted at Dose level.

I£ * then p<.05 and  if ** then p<.Ol.

| | ! ’

| l

| |
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GLYPUOSATE

Page is not included in this copy.

Pages ZZ through 4’0 are not included.

The material not included contains the following type of
information:

Identity of product inert ingredients.

Identity of product impurities.

Description of the product manufacturing process.
Description of quality control procedures.
identity of the source of product ingredients.
Sales or other commercial/financial information.
A draft product label.

The product confidential statement of formula.

Information about a pending registration action.

The document is a duplicate of page(s) .«

5
x FIFRA registratioﬁ%data.

The document is not responsive to the request.

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.




